This study queries the act of making generalization about the dynamics of returns and volatility spillovers between oil price and U.S. stocks by merely considering only large cap stocks. It argues that this kind of generalization may be misleading, as the reactions of large cap, mid cap and small cap stocks to change in oil prices are not expected to be uniform. Our findings show that it is correct to make generalization about oil-U.S. stock relationship with large cap stocks when analysing returns spillovers, but the generalization is incorrect when considering stock caps returns volatility spillovers, particularly under falling and relatively stable oil prices.
Introduction
The role of developed financial markets in picking winner from losers by re-allocating investment capital from "declining " to "growth" industries is show by Wurgler (2000) .
It the sorting mechanism which ultimately classifies the market into large, mid and small cap gradations for U.S. firms. The relationship between global oil price and U.S. stock prices has been widely investigated. Many studies have documented this relationship in terms of correlation and shocks, returns and volatility spillovers (see for example, Kilian and Park, 2009; Mollick and Assefa, 2013; Salisu and Oloko, 2015; Alsalman, 2016) . However, most of these studies examine this relationship with large cap stock, usually S&P 500, but make generalization about U.S. stocks. The purpose of this study is to document that this kind of generalization may be misleading, as the reaction of large cap and small cap stocks to oil price variations are expected to be different.
Particularly, ignoring the fact that the reaction of large cap and small cap stocks to oil price shocks may vary makes researchers to state inadvertently, that investors in large cap stocks are faced with similar incidence as investors in small caps in the face of oil price shock. But this conclusion may be misleading! Switzer (2010) examined the relative performance of U.S. and Canada small cap and large cap stocks in the face of economic shocks precisely, under recession and recovery. His study shows that smallcap firms outperform large caps in the year subsequent to an economic trough but tend to lag in the year prior to the business cycle peak. This indicates that the reaction of small cap and large cap to external shocks may be different. Banz (1980) and Dias (2013) are two studies which come close to in linking risk-adjusted returns and value-at-risk differentials to size of market cap respectively. However, our work differs from both studies in contextual focus by delineating the effect of oil price risk on a triumvirate of Salisu A. A, Swaray Raymond, and Oloko T. F (2017) In this study, we propose to demonstrate that the impact of oil price shocks on different U.S. stock caps varies by examining the effect of oil price shock on large cap, mid cap and small cap stocks. Large cap stocks are owned by big, notable companies with high credibility; hence, these stocks are less risky compared to small cap stocks which are highly volatile. From experience, U.S. stock market analysts gathered that small caps earn higher return than large cap in the period of tranquility and large caps earn higher return in the crises period.
We propose to adopt VARMA-CCC-AGARCH developed by McAleer et al. (2009) to examine the nature of returns and volatility spillovers from oil to stock market. This will enable us to appreciate and compare the magnitude and significance of the effect of oil price shocks on the volatility of different stock caps. More so, since the reaction of different stock caps to oil price shock may be different when oil price shock caused rising oil price and falling oil price, as against the period of tranquility, we also examine the reaction of different stock caps under the periods of rising, stable and falling oil price. In addition, we examine the implication of variation in the reaction of different stock cap levels to oil price shock, for optimal portfolio management of oil-U.S. stock portfolio.
The remainder of this study will be organized as follows. Section 2 shall describe the data and present preliminary analyses. Section 3 shall discuss the model Section 4 shall present the results and its analysis. Section 5 will conclude the paper.
Data and Preliminary analysis
The data used in this study are daily data for oil price and for different caps (Large, As multivariate GARCH models usually consist of conditional mean and conditional variance equations, the conditional mean equation for the VARMA -CCC-AGARCH being considered in this study can be defined as below:
where 1,t r and 2,t r represent stock caps returns (large, mid and small caps) and oil returns, respectively;  is the constant term; the effect of own return spillover in the model is measured by  , and the effect of cross market return spillover is measure by  .
On the other hand, the conditional variance equation can be expressed as: 
where 1t h and 2t h represent the conditional variance for stock caps returns and oil returns, respectively; and  is the coefficient of constant conditional correlation.
More so, the main difference between the model specifications of CCC-GARCH and CCC-AGARCH is the inclusion of the Glosten, Jagannathan and Runkle (1993) (GJR hereafter) asymmetric effect in the latter. Hence, the effect of asymmetric information in each market on the volatility of the market is measured by the coefficient of the multiplicative market shocks and GJR effect Table 2 shows that autocorrelation and ARCH effect are adequately captured.
Results and Empirical analyses
From the mean equation result, we found that there is insignificant return spillover from oil price to U.S. stocks, as indicated by insignificant coefficient of 1  . This suggests that a rise or fall in oil asset returns do not have any significant impact on U.S. stocks returns. This result holds for large, mid and small stock caps, and under full sample, rising oil price, stable oil price and falling oil price periods. Hence, we may confirm that variation in oil price and oil asset returns do not have a significant effect on U.S.
stocks, irrespective of whether it is large cap, mid cap or small cap. This implies that it is correct to make generalization about oil-U.S. stock relationship with large cap stocks when analysing return spillovers.
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Furthermore, from the variance equation, the result reveals that the effect of oil price shock on U.S. stock is insignificant under the full sample period. This is indicated by insignificant coefficients of 12
 . This implies that oil price shock do not have significant impact of the conditional volatility of U.S. stocks, regardless of whether we are considering large cap, mid cap or small cap. This conclusion is however refuted for large and mid caps during the period of relatively stable oil price, and for small caps during the period of relatively falling oil price. Specifically, contrary to the general conclusion that oil price shocks contribute insignificantly to U.S. stocks volatility, oil price shock is found to have negative significant effect on the volatility of large cap and mid cap stocks when oil price is fairly stable, and has positive significant effect on the volatility of small cap stocks when oil price is fairly falling.
Evidently, our results reveal that though variation in oil asset returns do not have significant impact on U.S. stocks return (regardless of the level of stock caps), oil price shocks may not affect different level of stock caps uniformly, depending on strength and direction of the oil price shock. When oil price shock is strongly positive that it caused oil prices to increase, this may occur due to negative supply shock or positive demand shock, all categories of U.S. stock caps do not respond significantly. This is explained by insignificant coefficients of
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 under the period of relatively rising oil price. However, when oil price shock is strongly negative and caused oil prices to fall, large cap and mid cap do not react significantly, but the volatility of small cap stocks increases. This may be explained by the positive significant coefficient of 12  for small cap stocks under the period of falling oil price. This indicates that oil price shock that lead to falling oil price causes the volatility in small cap stocks to increase while having insignificant impact on the volatility in large cap and mid cap stocks. However, when oil price shock is weak and caused very mild variation in oil prices, there is significant reduction in the volatility of large cap and mid cap stocks, but insignificant impact on small caps stocks. This may be explained by the negative significant coefficient of Working Papers Series, CWPS 0037 10 for large cap and mid cap stocks during the period of relatively stable oil price. This indicates that in the period of relative oil price tranquillity, when oil price shock is very weak, volatility in large cap and mid cap stocks reduces but the volatility in small cap stock is insignificantly affected.
Summarily, our results suggest that small cap stocks are the most volatile of the three categories of stock caps; its volatility increases swiftly when oil price shock leads to falling oil price and do not reduce significantly even in the period of relative oil price tranquillity, when the volatility in large cap and mid cap stocks will reduce significantly. 
Conclusion
This study queries the act of making generalization about the dynamics of returns and volatility spillovers between oil price and U.S. stocks by merely considering only large cap stocks. It argues that this kind of generalization may be misleading, as the reactions of large cap, mid cap and small cap stocks to change in oil prices are not expected to be uniform. We employ VARMA-CCC-AGARCH model to account asymmetries and constant conditional correlation, in addition to dealing with autocorrelation and ARCH effect residual problems. Our findings show that it is correct to make generalization about oil-U.S. stock relationship with large cap stocks when analysing returns spillovers, as the result of return spillovers from oil price to U.S. stocks holds for large, mid and small stock caps, and under full sample, rising oil price, stable oil price and falling oil price periods. However, the results show that the generalization is incorrect when considering stock caps returns volatility spillovers, particularly under falling and relatively stable oil price. This is evident as the result shows that volatility of small cap stocks increases swiftly when oil price shock leads to falling oil price and do not reduce significantly even in the period of relative oil price tranquillity, when the volatility in large cap and mid cap stocks will reduce significantly.
